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Figure S1. The balance between cell death stimuli and cell survival stimuli is important in relation to tumor cell 

survival  and  their  sensitivity  to drug  therapy. After damage  to  a  cell  that  leads  to  the  initiation  of  its  tumor 

transformation, cell death programs can be triggered through the expression of tumor suppressor genes (cell death 

stimuli) and the cell is eliminated. Oncogenic miRNAs, which suppress the expression of tumor suppressor genes, 

may counteract  this  [1,2]. Oncogenes  (eg, antiapoptotic proteins),  the expression of which  is a stimulus  for cell 

survival, prevent  the  initiation of cell death processes. Oncogene expression  is attenuated by  tumor suppressor 

miRNAs [1,2]. Thus, the fate of cells that have entered the process of carcinogenesis also depends on the balance of 

oncogenic and tumor suppressor miRNAs. 

 



Table S1: Effects of miRNA on expression of proteins responsible drug resistance.   
Section A – Effect of miRNA on the expression of proteins providing 1st, 2nd and 3rd phase of cell  
detoxification 

 
 

 

 

 

 

 

 

 

 

 

1. Phase Oxidizing cytochrom P450 enzymes  

miRNA Target Gene ↑ upregulation 
↓ downregulation Citation 

miRNA-132-5p CYP1A2 ↓ [3] 

miRNA-200c 
miRNA-27b CYP1B1 ↓ 

↓ 
[4] 
[5,6] 

miRNA-206 
miRNA-148a 
miRNA-27b 

CYP3A4 
↓ 
↓ 
↓ 

[7,8] 
[7,8] 
[5,6] 

let-7b CYP2J2 ↓ [9] 

2. Phase Conjugating enzymes  

miRNA-631 SULT1A1 ↓ [10] 

miRNA-133a 
miRNA-513a-3p GSTP1 ↓ 

↓ 
[11,12] 
[11,12] 

miRNA-133b GSTπ ↓ [13] 

3. Phase Membráne efflux transporters  

miRNA-451 
miRNA-27a 
miRNA-27a 
miRNA-331-5p 
miRNA-137 
miRNA-491-3p 
miRNA-138 
miRNA-298 
miRNA-508-5p 
miRNA-19a 
miRNA-19b 
miRNA-130a 
miRNA-205 
miRNA-214 
miRNA-495 
miRNA-381 

P-gp 

↑↓ 
↑ 
↓ 
↓ 
↓ 
↓ 
↓ 
↓ 
↓ 
↑ 
↑ 
↑ 
↓ 
↓ 
↓ 
↓ 

[14,15] 
[15] 
[16-18] 
[17] 
[19] 
[20] 
[21] 
[22] 
[23] 
[24] 
[24] 
[25] 
[26] 
[27] 
[14] 
[14] 

miRNA-519c 
miRNA-520a 
miRNA-212 
miRNA-3136 
miRNA-181a 
miRNA-487a 
miRNA-132 

BCRP 

↓ 
↓ 
↓ 
↓ 
↓ 
↓ 
↓ 

[28-30] 
[28-30] 
[31] 
[32] 
[33] 
[34] 
[35] 

miRNA-326 
miRNA-1291 
miRNA-145 

MRP1 
↓ 
↓ 
↓ 

[36] 
[37] 
[38] 



Section B – Effect of miRNA on the expression of proteins active in cell cycling progression. 

 

 
Section C – Effect of miRNA on the expression of proteins regulating apopotosis 

 
 
 
 
 

miRNA Target Gene ↑ upregulation 
↓ downregulation Citation 

miRNA-125b 
miRNA-34a p53 ↓ 

↓ 
[38-40] 
[38-40] 

miRNA-140 HDAC4 ↓ [41] 

miRNA-302b E2F1 ↓ [42] 

miRNA-25 cyclin E2 
CDK2 

↑ 
↑ [43] 

miRNA-122 cyclin G1 ↓ [44] 

miRNA-320a cMyc 
cyclin D1 

↓ 
↓ [45] 

miRNA-520g 
miRNA-140 p21 ↓ 

↑ 
[46,47] 

[41] 

miRNA-221/222 p27 ↓ [46,47] 

miRNA-31 PPP6C ↓ [48] 

miRNA Target Gene ↑ upregulation 
↓ downregulation Citation 

miRNA-15b 
miRNA-16 
miRNA-21 
miRNA-195 
miRNA-24-2 
miRNA-365-2 
miRNA-204 
miRNA-138 

miRNA-495-3p 

BCL2 

↑ 
↑ 
↑ 
↓ 
↓ 
↓ 
↓ 
↓ 
↓ 

[49] 
[49] 
[50] 

[51,52] 
[51,52] 
[51,52] 
[51,52] 

[21] 
[53] 

miRNA-21 BAX ↓ [50] 

miRNA-574-3p BCL-XL ↓ [54] 

miRNA-101 MCL-1 ↓ [53] 

miRNA-494 BIM ↓ [55] 

miRNA-365 
miRNA-138 BAX ↓ 

↑ 
[56] 
[21] 

miRNA-125b BAK ↓ [40] 

miRNA-495-3p GRP78 ↓ [57] 
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